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(54) Method and apparatus for molding a light-alloy wheel 



(57) An apparatus is provided for molding a light-al- 
loy wheel wherein cores ( 1 4) are moved by a cotter (16) 
via a sliding mechanism. A sliding portion (16a) is iso- 
lated from molten metal so that locking at the sliding por- 
tion (16a) is unlikely to occur The sliding mechanism 
can be of a small size and is disposed in an interior of 
a mold top segment (11) with a relatively large gap be- 



tween the cotter (16) and the mold top segment (11). 
The gap assures a good heat dissipation from the mold 
top segment (1 1 ). In a molding method conducted using 
the apparatus, the cores (14) may be positioned at a 
retracted position and extended before the molten metal 
has solidified to thereby remove blow holes in a cast 
wheel (17). 
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Description 

The present invention relates to a method and ap- 
paratus for molding a light-alloy wheel, for example an 
aluminum or aluminum-based alloy wheel (hereinafter, 
aluminum wheel). 

Conventionally, a light-alloy wheel is cast using a 
mold so that the cast product has a thick portion radially 
inside a rim bead seat on the side close to a disc portion, 
' because the product cannot be removed from a core if 
the core is arranged at that portion. 

However, provision of a thick portion is undesirable 
from the viewpoint of lightening a vehicle. Various pro- 
posals have been made for reducing a thickness of the 
rim bead seat portion of the cast wheel. 

More particularly, Japanese Patent Publication No. 
HEI 5-278401 discloses a method, wherein as shown in 
FIG. 8 (a one-piece wheel) and FIG. 9 (a two-piece 
wheel) a removal core 2 is set at a portion of a mold 
cavity corresponding to a thick portion of a cast wheel 
1 and after a molten metal has solidified the core is re- 
moved from the cast product. In the two-piece wheel, 
after the core 2 is removed, the rim and the disc is fric- 
tion-welded. 

U.S. Patent No. 5,427,171 discloses another meth- 
od, wherein as shown in FIG. 10 tightener pocket cores 
4 are mounted to a mold top segment 3 so as to be mov- 
able to and from a thick portion of a cast wheel. The 
cores 4 are moved by a drive mechanism having a slid- 
ing portion 5 which is exposed to a mold cavity 6. The 
cores 4 are extended into the thick portion of the mold 
cavity before molten metal is supplied to the mold cavity. 
After the molten metal has solidified, the cores 4 are re- 
tracted from the thick portion of the cast wheel, and then 
the cast product is removed from the mold. 

However, the conventional methods have the fol- 
lowing problems: 

With the method of Japanese Patent Publication 
No. HEI 5-278401, because steps of collapsing the 
cores and removing the cores are needed in addition to 
usual molding steps, the number of steps and the mold- 
ing time period are increased, accompanied by an in- 
crease in the molding cost. Further in the two-piece 
wheel, the friction-welding is further needed. 

With the mold of U.S. Patent No. 5,427,171, be- 
cause the sliding portion 5 contacts the mold cavity, the 
molten metal enters a clearance between sliding surfac- 
es of the sliding portion and solidifies to deteriorate the 
slidability at the sliding portion. If the clearance between 
the sliding surfaces is made as small as possible for pre- 
venting the molten metal from entering the clearance, 
the core will be locked when the core is thermally ex- 
panded. 

U.S. Patent No. 5,427,171 also discloses an exam- 
ple wherein a mechanism for driving the core is con- 
structed of a link mechanism, and the link mechanism 
is located in a spacial interior defined by an upper sur- 
face of the mold top segment so that the link mechanism 



is isolated from the molten metal. However, such link 
mechanism inevitably becomes a complicated and a 
large-sized mechanism. Due to the large size of the 
mechanism, a space used for heat dissipation is restrict- 

5 ed, so that a molten metal cooling by the top mold seg- 
ment decreases to cause mold defects. Due to the large 
size of the mechanism, the thickness of a wall of the 
mold top segment will be decreased, reducing the 
strength thereof. Further, due to the complexity of the 

10 mechanism, the mechanism tends to cause locking es- 
pecially when the mechanism is heated. 

Further, since in the method of Japanese Patent 
Publication No. HEI 5-278401 and in the method of U. 
S. Patent No. 5,427,171 the core is set or fully extended 

?5 into the thick portion before the molten metal is supplied, 
an effect of pushing the molten metal by the core to re- 
move blow hole defects in a wall of the cast wheel can- 
not be expected. 

An object of the present invention is to provide a 

20 method and apparatus for molding a light-alloy wheel, 
capable of ©molding a light-alloy wheel having a re- 
duced thickness at a portion corresponding to a thick 
portion of the conventional cast wheel and@preventing 
molten metal entering a clearance of a sliding mecha- 

25 nism and keeping heat dissipation from the mold top 
segment good. 

Another object of the present invention is to provide 
a method for molding a light-alloy wheel further capable 
of(3)decreasing blow hole defects which may be caused 

30 in a disc-side rim bead seat portion during molding. 

(1) A mold apparatus according to the present in- 
vention for molding a light-alloy wheel includes a mold 
top segment, a mold bottom segment, at least two mold 
side segments, a plurality of lightener pocket cores, a 

35 plurality of holders, and a cotter 

The mold segments define a mold cavity therebe- 
tween. The mold top segment has a concave upper sur- 
face defining a spacial interior and a plurality of holes 
formed therein. 

40 The cores each extends through a respective hole 
formed in the mold top segment. Each of the cores in- 
cludes a first end and an opposite, second end. The first 
end is movable between an extended position corre- 
sponding to a thick portion of a cast wheel and a retract- 

45 ed position corresponding to a position in the respective 
hole formed in the top mold segment. The second end 
is movable in the spacial interior defined by the concave 
upper surface of the mold top segment. 

Each of the holders holds the second end of the 

50 core. The cotter is located in the spacial interior defined 
by the concave upper surface of the mold top segment. 
The cotter includes a slidably engaging portion which is 
isolated from a molten tight-alloy and at which the cotter 
slidably engages the holder The cotter is movable rel- 

55 ative to the mold top segment and moves the cores via 
the holders. 

(2) A method according to a first embodiment of the 
present invention for molding a light-alloy wheel is con- 
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ducted using the above-described mold apparatus. 

The method includes the steps of; closing the mold 
segments to form a wheel mold cavity therebetween, 
keeping the first end of each of the cores at the extended 
position; supplying molten light-alloy metal into the 
wheel mold cavity to allow the supplied molten light-alloy 
metal to solidify; moving the cotter to thereby move each 
of the cores relative to the mold top segment so that the 
first end of each of the cores is retracted to the full-re- 
" tracted position after the supplied molten light-alloy met- 
al has solidified; and opening the mold segments and 
taking out a cast wheel from the mold segments. 

(3) A method according to a second embodiment of 
the present invention for molding a light-alloy wheel is 
conducted using the above-described mold apparatus. 
The method includes the steps of; closing the mold 
segments to form a wheel mold cavity therebetween, 
keeping the first end of each of the cores at a position 
retracted from the extended position toward the full-re- 
tracted position; supplying molten light-alloy metal into 
the wheel mold cavity to allow the supplied molten light- 
alloy metal to partially-solidify; moving the cotter to 
thereby move each of the cores relative to the mold top 
segment so that the first end of each of the cores is fully 
protruded to the extended position and pushes the par- 
tially-solidified metal positioned in the thick portion of the 
cast wheel; moving the cotter to thereby move each of 
the cores relative to the mold top segment so that the 
first end of each of the cores is retracted to the full-re- 
tracted position after the supplied molten light-alloy met- 
al has solidified; and opening the mold segments and 
taking out a cast wheel from the mold segments. 

In the above-descnbed apparatus (1) and method 
(2). by moving the cores to the retracted position after 
the molten metal has solidified, the cast wheel can be 
taken out from the mold segments, without being ac- 
companied by steps of collapsing and removing the 
core, and therefore without being accompanied by an 
increase in the number of molding steps and molding 
cost. Further since the sliding portion between the core 
and holder assembly and the cotter is isolated from the 
molten metal, the molten metal does not enter the sliding 
portion to cause locking thereof. As a result, the slide 
mechanism and the drive mechanism therefor are small 
in size, so that the small sized mechanisms can be set 
in the spacial interior of the mold top segment without 
deteriorating the heat dissipation characteristic of the 
mold top segment. Further, since the core drive mech- 
anism is simple, locking due to a thermal expansion 
does not occur 

In the above-described method (3), in addition to 
the above effect according to the method (2), since the 
cores are protruded from a full-retracted position or a 
half-retracted position to the full-extended position be- 
fore the molten metal has completely solidified, the 
cores pushes the partially-solidified metal to remove 
blow holes in the partially-solidified metal to improve 
quality of the cast product. 
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The above and other objects, features, and advan- 
tages of the present invention will become more appar- 
ent and will be more readily appreciated from the follow- 
ing detailed description of the preferred embodiments 
5 of the present invention in conjunction with the accom- 
panying drawings, in which; 



FIG. 1 is a cross-sectional view of a mold apparatus 
for conducting a method for molding a light-alloy 
wheel according to a first embodiment of the 
present invention, in a state where cores are pro- 
truded from a mold top segment and molten metal 
is supplied; 

FIG, 2 is a cross-sectional view of a mold apparatus 
for conducting a method for molding a light-alloy 
wheel according to a second embodiment of the 
present invention, in a state where cores are half- 
protruded from the mold top segment and molten 
metal is supplied; 

FIG. 3 is a cross-sectional view of the mold appa- 
ratus for conducting a method for molding a light- 
alloy wheel according to the second embodiment of 
the present invention, in a state where the cores are 
full-protruded from the mold top segment to push 
the metal before the metal has been completely so- 
lidified; 

FIG. 4 IS a transverse cross-sectional view of a cot- 
ter of the mold apparatus; 

FIG. 5 is a cross-sectional view of the mold appa- 
ratus for conducting the methods according to the 
first and second embodiments of the present inven- 
tion, in a state where the cores are full-retracted into 
the mold top segment after the metal is supplied; 
FIG. 6 IS a cross-sectional view of the mold appa- 
ratus for conducting the methods according to the 
first and second embodiments of the present inven- 
tion, in a state where the mold segments are open; 
FIG. 7 is a cross-sectional view of the mold appa- 
ratus for conducting the methods according to the 
first and second embodiments of the present inven- 
tion, in a state where a cast product is taken out 
from the mold segments; 

FIG 8 is a cross-sectional view of a half portion of 
a one-piece wheel molded using a removable core; 
FIG. 9 is a cross-sectional view of a half portion of 
a two-piece wheel molded using a removable core; 
and 

FIG. 10 IS a cross-sectional view of a conventional ' 
mold apparatus having a sliding portion which con- 
tacts molten metal. 



A mold apparatus for molding a light-alloy wheel (for 
example, an aluminum wheel) will be explained with ref- 
erence to FIGS. 1 - 7. 
55 The mold apparatus 10 includes a mold top seg- 
ment 11, a mold bottom segment 12, at least two side 
segments 1 3, a plurality of lightener pocket cores 1 4, a 
holder 15, and a cotter 16. 
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The mold apparatus 1 0 further includes a stationary 
platen 1 9, a top plate 20. a support block 21 . a top plate 
holder 22, a support pin 23, a clamp plate 24, a movable 
platen 25, a cotter holder 26, a cotter joint 27, an ejector 
pin 18, an ejector plate 29, an ejector pin 30, and an 
engagement plate 31 . the function of which will become 
apparent below. The mold apparatus 10 may further in- 
clude a spring 28. 

A light-alloy metal 17 supplied into the mold appa- 
ratus 10 solidifies to be a cast product (therefore, the 
cast product is denoted with the same reference number 
1 7). Supply of the light-alloy metal may be conducted at 
a low pressure or at a high pressure. 

The mold top segment 1 1 has a configuration which 
enables removing the mold top segment 11 upwardly 
from the cast wheel product, that is, a configuration hav- 
ing no radial protrusion into a thick portion of the cast 
wheel. 

The mold top segment 11 has a generally concave 
upper surface defining a spacial interior therein which is 
open upwardly. In the interior the cotter 16, the holder 
15. and an end portion of each core 14 are disposed. 
Since the cotter 16, the holder 15, and the end portion 
of the core 1 4 have relatively simple structures, respec- 
tively, and are of relatively small sizes, the cotter 1 6 can 
be movably disposed in the interior of the mold top seg- 
ment with a thickness of the mold top segment 11 kept 
relatively large and with a relatively large gap kept be- 
tween a side surface of the cotter 16 and an inside sur- 
face of the mold top segment 11. The relatively large 
gap keeps heat dissipation from the mold top segment 
11 good. The mold top segment 11 includes a plurality 
of holes formed therein for letting the cores 14 extend 
therethrough. 

The mold top segment 1 1 , the mold bottom segment 
1 2, and the mold side segments 1 3 sectioned from each 
other in a circumferential direction of the mold apparatus 
1 0 forms a mold cavity (a cavity to which the molten met- 
al 17 is supplied) therebetween, when the mold seg- 
ments 11, 12, and 1 3 are closed. 

Each of the lightener pocket cores 1 4 is set at a por- 
tion of the mold cavity corresponding to between adja- 
cent ribs (17b in FIG. 7) of a back surface of a disc por- 
tion of the wheel. The core 14 is made from metal, for 
example, steel. Each core 1 4 obliquely extends through 
the mold top segment 11 at the hole formed in the mold 
top segment. Each core 14 is inclined from a vertical 
axis of the wheel (i.e., a vertical axis of the mold appa- 
ratus) by an angle greater than 0<^, for example, at 45'' . 

The core 14 has a first, tip end 14a and a second, 
opposite end 14b. Each core 14 is movable relative to 
the mold top segment 1 1 in the core inclination direction. 
The first end 14a is movable between an extended po- 
sition corresponding to a thick portion (17a in FIG. 7) of 
the cast wheel radially inside of the rim bead seat portion 
and a retracted position corresponding to a position in 
a respective hole formed in the mold top segment. FIG. 
1 shows that the first end 14a is positioned at the ex- 



tended position, and FIG. 5 shows that the first end 14a 
is positioned at the retracted position. The first end 14a 
can stop and maintain stopping at any intermediate po- 
sition between the extended position and the retracted 

5 position. Such intermediate position may be called a 
half-retracted position or half-protruding position here- 
inafter, while the retracted position may be called a full- 
retracted position. The second end 14b is movable in 
the spacial interior defined by the concave upper sur- 

10 face of the mold top segment 11 . 

Because the core 1 4 is moved in the core inclination 
direction, a surface 17c of a side wall of the wheel op- 
posing the disc portion extends in the same direction as 
the core inclination direction, so that a thickness of the 

15 side wall of the cast wheel is gradually thickened toward 
the rim bead seat 17d. 

The holder 15 is provided to each of the cores 14 
and holds the second end 1 4b of each core 1 4. The hold- 
er 1 5 is movable-together with and in the same direction 

20 as the core which the holder 1 5 is coupled to. The holder 
15 may be constructed integrally with the core 14, and 
in the case of integral construction, the holder 1 5 should 
be understood to be a holder portion of the integral struc- 
ture of the core and the holder 

25 The cotter 16 is a single member and is slidable 
with (i.e., siidably engages or contacts) the holder 15 (or 
the holder portion of the core in the case of the integral 
structure of the core and the holder) at a sliding portion 
16a. The sliding portion 16a is positioned at the spacial 

30 interior defined by the concave upper surface of the 
mold top segment 11, and is isolated and spaced from 
the molten metal in the mold cavity so that the sliding 
portion 16a does not contact the molten metal. As illus- 
trated in FIG. 4, the cotter 16 has a transverse cross- 

35 section of the shape of a polygon, for example, a pen- 
tagon. In each side of the polygon, a groove 1 00 having 
a transverse cross-section of the shape of the letter T is 
formed. The holder 1 5 (or the holder portion of the core 
in the case of the integral structure of the core and the 

40 holder) has a protrusion 101 having a transverse cross- 
section of the shape of the letter T. The protrusion 101 
and the groove 100 siidably engage each otherand con- 
struct the sliding portion 16a. 

The sliding portion 16a extends in a direction sub- 

-^5 stantially perpendicular to the core extending direction 
(i.e., the core inclination direction). The cotter 16 is mov- 
able in the vertical direction along a vertical axis of the 
mold top segment 11 relative to the mold top segment 
1 1 . When the cotter 1 6 is moved relative to the mold top 

50 segment 11, the cotter 16 moves the plurality of cores 
1 4 via the holder 1 5 (or directly in the case of the integral 
structure of the core and the holder) in the core extend- 
ing direction. When the cotter 1 6 is moved upwardly the 
cores 14 are moved so that the first ends 14a are re- 
55 traded to the position in the holes formed in the mold 
top segment 1 1 , and when the cotter 1 6 is moved down- 
wardly, the cores 14 are moved so that the first ends 14a 
are moved to the extended position. 
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The mold bottom segment 12 is fixedly coupled to 
the stationary platen 19. The movable platen 25 is 
moved vertically above the stationary platen 19 and 
moves the mold top segment 11 and the cotter 16 ver- 
tically ^ 

The mold top segment 11 is fixedly coupled to the 
top plate 20 so that the top plate 20 is moved together 
with the mold top segment 11. The top plate 20 is held 
^ by the top plate holder 22 via the support block 21 . The 
top plate 20. the support block 21 , and the top plate hold- w 
er 22 are suspended by the clamp plate 24 via the sup- 
port pin 23. The support pin 23 is slidable with the top 
plate holder 22. The clamp plate 24 is fixedly coupled to 
the movable platen 25 by means such as bolts. 

The cotter 16 is fixedly coupled to the cotter holder is 
26 by the cotter joint 27. The cotter holder 26 is fixedly 
coupled to the clamp plate 24 by means such as bolts. 

The ejector pin 1 8 extends downwardly through the 
mold top segment 11 to the mold cavity, and ejects the 
cast product (the cast wheel) out from the mold top seg- 20 
ment 11 when the mold top segment 11 is moved up- 
wardly The ejector pin 1 8 is held by the ejector plate 29. 
Another ejector pin 30 extends upwardly from the ejec- 
tor plate 29. When a top end of the ejector pin 30 comes 
into contact with the stationary engagement plate 31. 25 
the ejecting force acts on the cast wheel to eject the cast 
wheel out from the mold top segment 1 1 . 

Between the top plate holder 22 and the clamp plate 
24, the spring 28 may be disposed for moving the cores 
1 4 relative to the mold top segment 1 1 . In a case where 3o 
the core 14 can slide with respect to the mold top seg- 
ment 11 by selfweight, the spnng 28 does not need to 
be provided, 

A method for molding a light-alloy wheel conducted 
using the above-described apparatus will now be ex- 35 
plained with reference to FIGS. 1 - 3. and 5 - 7. 

A method according to the first embodiment of the 
present invention includes the steps of:© closing the 
mold top segment 1 1 , the mold bottom segment 1 2 and 
the mold side segments 1 3 to form a wheel mold cavity 40 
therebetween, keeping the first end 14a of each of the 
cores 14 at the extended position; ©supplying molten 
light-alloy metal into the wheel mold cavity to allow the 
supplied molten light-alloy metal to solidify: (3) moving 
the cotter 16 to thereby move each of the cores 14 rel- -ts 
ative to the mold top segment 11 so that the first end 
14a of each of the cores 14 is retracted to the full-re- 
tracted position after the supplied molten light-alloy met- 
al has solidified: and0opening the mold top segment 
1 1 . the mold bottom segment 1 2 and the mold side seg- so 
ments 1 3 and taking out a cast wheel 1 7 from the mold 
top segment IT the mold bottom segment 12 and the 
mold side segments 1 3. When taking out the cast wheel 
17, the ejector pin 18 may be used to eject the cast 
wheel 1 7 from the mold top segment 1 1 . The stepQcor- ss 
responds to a stage of FIG. 1 before the molten'metal 
is supplied, the stepQcorresponds to a stage of FIG. 1 
after the molten metal has been supplied, the step© 



corresponds to a stage of FIG. 5, and the stepQcorre- 
sponds to a stage of FIG. 6 or stages of FIGS. 6 and 7. 

The constructed cast wheel 1 7 has a reduced thick- 
ness at a portion corresponding to the thick portion 17a 
of the cast wheel except the ribs 1 7b. Since the conven- 
tional removable core is not used, steps of destroying 
and removing a core do not need to be provided. There- 
fore, lightening the cast wheel can be achieved without 
being accompanied by an increase in the number of 
molding steps and in cost. Further, the cores 14 are 
made from metal, repeating use of the cores 1 4 is pos- 
sible. 

Since mechanism for moving the cores 14 to pro- 
trude from and to retract in the mold top segment 11 
does not include a link mechanism and a gear engaging 
mechanism, the mold apparatus 10 is unlikely to cause 
locking in operation. 

Since the sliding portion 16a is isolated from the 
molten metal, slidability of the holder 15 with the cotter 
16 is maintained. Further, since the sliding portion 16a 
is spaced and isolated from the mold cavity the temper- 
ature of the sliding portion 16a is kept relatively low. As 
a result, locking due to the difference in thermal expan- 
sion between the sliding members is unlikely to occur 
Therefore, it is not necessary to use a force amplifying 
mechanism such as a link mechanism and a toggle 
mechanism to move the cores, and the mechanism is 
simple and of a small size. As a result, the holder 15, 
the cotter 16, and the sliding portion 16a can be dis- 
posed in the limited space of the interior defined by the 
concave upper surface of the mold top segment 1 1 . and 
heat dissipation from the top mold segment 11 is kept 
good. 

A method according to the second embodiment of 
the present invention includes the steps of: ©closing 
the mold top segment 11, the mold bottom segment 12 
and the mold side segments 13 to form a wheel mold 
cavity therebetween, keeping the first end 14a of each 
the cores 1 4 at a position retracted (half-retracted or full- 
retracted) from the extended position toward the full-re- 
tracted position:(2)supplying molten light-alloy metal in- 
to the wheel mold cavity to allow the supplied molten 
light-alloy metal to partially-solidify; ©moving the cotter 
16 to thereby move each of the cores 14 relative to the 
mold top segment 1 1 so that the first end 1 4a of each of 
the cores 14 is fully protruded to the extended position, 
and pushes the partially-solidified metal positioned in 
the thick portion 17a of the cast wheel 1 7:@moving the ' 
cotter 16 to thereby move each of the cores 14 relative 
to the mold top segment 11 so that the first end 14a of 
each of the cores 14 is retracted to the full-retracted po- 
sition after the supplied molten light-alloy metal has so- 
lidified: and (5) opening the mold top segment 11, the 
mold bottom segment 12 and the mold side segments 
13 and taking a cast wheel 17 out from the mold top 
segment 1 1 , the mold bottom segment 1 2 and the mold 
side segments 13. When taking out the cast wheel 17. 
the ejector pin 18 may be used to eject the cast wheel 
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17 from the mold top segment 11. The step Q) corre- 
sponds to a stage of FIG. 5 (in the case where the core 
is at a full-retracted position) or FIG . 2 (in the case where 
the core is at a half-retracted position) before the molten 
metal is supplied, the step ©corresponds to a stage of 
FIG. 5 (in the case where the core is at a full-retracted 
position )or FIG. 2 (in the case where the core is at a 
half-retracted position after the molten metal has been 
supplied, the step ©corresponds to a stage of FIG. 3, 
the stepQcorresponds to a stage of FIG. 5 and the step 
©corresponds to a stage of FIGS. 6 and 7. 

A relationship between a solidified state of the mol- 
ten metal and an elapsed time since the beginning of 
supply of the molten metal is determined based on tests 
before molding. Timing of start of pushing the partially- 
solidified molten metal by the cores 1 4 is determined on 
the relationship predetermined based on the tests and 
is managed based on a time elapsed since the start of 
supplying the molten metal. 

Pushing the partially-solidified metal positioned at 
the thick portion 17a of the cast wheel by the cores 14 
is conducted while a solid phase rate (a rate of a solid 
phase portion to a summation of a solid phase portion 
and a liquid phase portion) of the partially-solidified met- 
al is at 0.2 - 0.8. The reason is that if at lower than 0.2. 
the molten meta may be too aqueous to be squeezed, 
and if at higher than 0.8, the molten metal may be too 
rigid to be Pushed. Especially, pushing at 0.5 - 0.7 is 
more preferable. 

In the method according to the second embodiment 
of the present invention, since the molten metal posi- 
tioned at the thick portion 17a of the case wheel 17 is 
pushed by the cores 1 4.. generation of blow holes in that 
portion 1 7a is suppressed. Further the metal at the thick 
portion 17a is squeezed to be fine in metal matrix. As a 
result, a fatigue strength of that portion and the life of 
the wheel are increased. 

Other effects of the method according to the second 
embodiment of the present invention is the same as 
those of the method according to the first embodiment 
above discussed. 

According to the present invention, the following 
technical advantages are obtained: 

First, with the apparatus according to the present 
invention, since the cores 14 are movable between the 
extended position and the retracted position, the cast 
wheel 1 7 can be taken out from the mold segments after 
the molten metal has solidified by positioning the cores 
14 at the retracted position, without destroying and re- 
moving the cores. As a result, lightening the cast wheel 
17 can be achieved without being accompanied by an 
increase in the number of steps for molding the cast 
wheel and a cost. 

Second, with the apparatus according to the 
present invention, since the sliding portion 16a between 
the holder and the cotter 16 is isolated from the molten 
metal, locking at the sliding portion 16a due to entering 
of the molten metal into a clearance of the sliding portion 



is prevented. Therefore, the mechanism for extending 
and retracting the cores 14 can be operated at a rela- 
tively small force and can be a sliding mechanism of a 
simple structure and of a small size. As a result, the 

5 mechanism can be disposed in the spacial interior de- 
fined by a concave upper surface of the mold top seg- 
ment 11 with a relatively large gap between the cotter 
16' and the mold top segment 11 , which assures a good 
heat dissipation from the mold top segment 11 and im- 

10 proves the cast quality as well as shortens the cast cycle 
time period. 

Third, with the method according to the first embod- 
iment of the present invention, the same advantages as 
described above with the apparatus are obtained. 

15 Fourth, with the method according to the second 
embodiment of the present invention, the same advan- 
tages as described above with the apparatus are ob- 
tained. In addition, since the partially-solidified metal is 
pushed by the cores 14, the blow holes are removed 

20 and the metal matrix is made fine. As a result, the quality 
of the cast wheel is improved, especially at the rim bead 
seat which repeatedly receives loads from a tire, and 
the fatigue strength and life of the wheel is improved. 

25 

Claims 

1 . A method for molding a light-alloy wheel, conducted 
using a mold apparatus (10) including a mold top 

30 segment (11), a mold bottom segment (12), at least 
two side segments ( 1 3), a plurality of tightener pock- 
et cores (14), and a cotter (16), said mold top seg- 
ment (11) having a generally concave upper surface 
defining a spacial interior therein and a plurality of 

35 holes formed therein, each of said cores (14) being 
slidable relative to said mold top segment (1 1 ) at a 
respective one of said holes and having a first end 
(14a) and a second end (14b), said first end (14a) 
being movable between an extended position cor- 

40 responding to a thick portion of a cast wheel (17) 
and a full-retracted position in a respective one of 
said holes, said second end (1 4b) being movable in 
said spacial interior so as not to contact a molten 
light-alloy metal, said cotter (16) slidably engaging 

45 said second end ( 1 4b) of each of said cores ( 1 4) via 

a holder (1 5) so that said second end (1 4b) moves , _ 
between said extended position and said retracted 
position when said cotter (16) is moved, said meth- 
od comprising the steps of: 

50 

closing said mold top segment (11), said mold 
bottom segment (12) and said mold side seg- 
ments (13) to form a wheel mold cavity there- 
between, keeping said first end (14a) of each 
55 of said cores (14) at said extended position; 

supplying molten light-alloy metal into said 
wheel mold cavity to allow said supplied molten 
light-alloy metal to solidify: 
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moving said cotter (16) to thereby move each 
of said cores (14) relative to said mold top seg- 
ment (1 1 ) so that said first end (1 4a) of each of 
said cores ( 1 4) is retracted to said full-retracted 
position after said supplied molten light-alloy 5 
metal has solidified; and 
opening said mold top segment (11), said mold 
bottom segment (12) and said mold side seg- 
ments (13) and taking a cast wheel out from 3 
said mold top segment (11), said mold bottom w 
segment (12) and said moid side segments 
(13). 

2. A method for molding a light-alloy wheel, conducted 

using a mold apparatus (10) including a mold top 15 4. 
segment (11). a mold bottom segment (12), at least 
two side segments (1 3), a plurality of lightener pock- 
et cores (14), and a cotter (16). said mold top seg- 
ment (11) having a generally concave upper surface 
defining a spacial interior therein and a plurality of 20 
holes formed therein, each of said cores (14) being 5. 
slidable relative to said mold top segment (11) at a 
respective one of said holes and having a first end 
(14a) and a second end (14b), said first end (14a) 
being movable between an extended position cor- 25 
responding to a thick portion of a cast wheel (17) 
and a full-retracted position in a respective one of 6. 
said holes, said second end (14b) being movable in 
said spacial interior so as not to contact a molten 
light-alloy metaL said cotter (16) slidably engaging 30 
said second end (1 4b) of each of said cores (14) via 
a holder (15) so that said second end (14b) moves 
between said extended position and said retracted 7. 
position when said cotter (16) is moved, said meth- 
od comprising the steps of; 35 

closing said mold top segment (11), said mold 
bottom segment (12) and said mold side seg- 
ments (13) to form a wheel mold cavity there- 
between, keeping said first end (14a) of each 40 
of said cores (14) at a position retracted from 
said extended position toward said full-retract- 
ed position; 

supplying molten light-alloy metal into said 
wheel mold cavity to allow said supplied molten 4S 
light-alloy metal to partially-solidify; 
moving said cotter (16) to thereby move each 
of said cores (14) relative to said mold top seg- 
ment (11 ) so that said first end (14a) of each of 
said cores ( 1 4) is fully protruded to said extend- so 
ed position and pushes the partially-solidified 
metal positioned in the thick portion of the cast 
wheel (17): 

moving said cotter (16) to thereby move each 
of said cores (14) relative to said mold top seg- ss 
ment (11 ) so that said first end (14a) of each of 
said cores ( 1 4) is retracted to said full-retracted 
position after said supplied molten light-alloy 



metal has fully solidified; and 
opening said mold top segment (11 ). said mold 
bottom segment (12) and said mold side seg- 
ments (13) and taking a cast wheel out from 
said mold top segment (11), said mold bottom 
segment (12) and said mold side segments 
(13). 

A method according to claim 2, wherein during said 
cavity forming step, said first end (14a) of each of 
said cores (14) is kept at a fully retracted position 
in a respective one of said holes formed in said mold 
top segment (11). 

A method according to claim 2, wherein during said 
cavity forming step,, said first end (14a) of each of 
said cores (14) is kept at an intermediate position 
between said extended position and said fully-re- 
tracted position. 

A method according to claim 2. wherein pushing the 
partially-solidified metal positioned in the thick por- 
tion of the cast wheel (1 7) by each of said cores ( 1 4) 
is conducted while a solid phase rate of the partially- 
solidified metal is at 0.2 - 0.8. 

A method according toclaim 5. wherein pushing the 
partially-solidified metal positioned in the thick por- 
tion of the cast wheel (1 7) by each of said cores ( 1 4) 
is conducted while a solid phase rate of the partially- 
solidified metal is at 0.5 - 0.7. 

A mold apparatus for molding a light-alloy wheel 
comprising: 

a mold top segment (11), a mold bottom seg- 
ment (12) and at least two mold side segments 
(13) defining a mold cavity therebetween, said 
mold top segment (11) having a generally con- 
cave upper surface defining a spacial interior 
and a plurality of holes formed therein; 
a plurality of lightener pocket cores (14) each 
extending through a respective one of said 
holes formed in said mold top segment (11), 
each of said lightener cores (14) including a first 
end (14a) and an opposite, second end (14b). 
said first end (14a) being movable between an 
extended position corresponding to a thick por- * 
tion of a cast wheel ( 1 7) and a retracted position 
corresponding to a position in a respective said 
hole formed in said mold top segment (1 1 ), said 
second end (1 4b) being movable in said spacial 
interior defined by said generally concave up- 
per surface of said mold top segment (1 1 ); 
a plurality of holders ( 1 5) each holding said sec- 
ond end (14b) of a respective one of said light- 
ener pocket cores (14); and 
a cotter (16) located in said spacial interior de- 
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fined by said generally concave upper surface 
of said mold top segnnent (11), said cotter (16) 
including a slidably engaging portion (16a) 
which is isolated from a molten light-alloy and 
at which said cotter (16) slidably engages each s 
of said plurality of holders (15), said cotter (16) 
being movable relative to said mold top seg- 
ment (11) and moving said plurality of lightener 
pocket cores (14) via said plurality of holders 
(15). 

8. An apparatus according to claim 1. further compris- 
ing: 

a stationary platen (1 9) to which said moid bot- 
tom segment (12) is fixedly coupled; 
a top plate (20) to which said mold top segment 
(1 1 ) is fixedly coupled, said top plate (20) being 
moved together with said mold top segment 

(11); 

a top plate holder (22) holding said top plate 
(20) via a support block (21 ); 
a clamp plate (24) suspending said top plate 
(20), said support block (21 ) and said top plate 
holder (22) via a support pin (23); 
a movable platen (25) to which said clamp plate 
(24) is fixedly coupled, said movable platen (25) 
being movable vertically: and 
a cotter holder (26) coupling said cotter (16) to 
said clamp plate (24). 

9. An apparatus according to claim 7, wherein said 
cotter (16) has a transverse cross-section of the 
shape of a polygon having sides, each of said sides 
having a groove (100) having a T-shaped trans- 
verse cross-section, each of said holders (15) slid- 
ably engaging said groove (100). 

10. An apparatus according to claim 9, wherein said 
polygon is a pentagon. 
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